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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 67.11.31

Tema gucepranii:
1. KpyTusbHa >XOPCTKIiCTb Ta MilIHICTb 3aJ1i300€ TOHHUX €JIEMEHTIB KOPO64aCTOro Nepepizy 3 HOpMaJbHUMU
TpillMHAMU

2. Torque rigidity and strength of reinforced concrete box-section elements of the normal fissures

Pedepar:

1. O6'eKT mOCIiIKEHHS - 3a71i300€TOHHI €JIeMEHT! KOpoO4acToro nepepisy 3 HOpMaJIbHUMU TPIillMHAMY; METa -
PO3BUTOK METOJVKM BU3HAYEHHSI J)KOPCTKOCTI Ha KPYYEHHSI 3a71i300€TOHHUX €JIEMEHTIB 3 HOpPMAJIbHUMU TPillMHAMU
Ha eJIeMEHTU KOPOOYaCTOro nepepisy, po3po6sieHHs iHKeHEePHOI METOJIMKM PO3PAXYHKY iX SKOPCTKOCTI Ta MillHOCTI;
METOJIM - METOJ, KOMII'TOTEPHOT'O MOJIEJIIOBAHHS KOHCTPYKIiM i3 3aCTOCYBaHHSAM IIPOrPaMHUX KOMILIEKCIB, 10
peasi3yloTh METOJ, CKIHUEHHUX €JIeMEHTIB (I1if], Yac IPOBEAEHHS YUCEIIbHUX AOCIiIPKEHD); YMCEIbHO-aHAI TUYHUN
METOJ, 3 BUKOPUCTAaHHIM I epeHIia/IbHYUX PiBHSHb i METOIB AU(EPEHLiaIbHOrO 1 IHTETPaIbHOIO PO3PAXYHKY (€
PO3BUTKOM YHCEJIbHO-aHAJITUYHOI METOMKY BU3HAYEHHS JKOPCTKOCTI Ha KPyY€HHS 3aJ1i300€ TOHHUX €JIEMEHTIB 3
HOPMaJbHUMU TPilIMHAMU); €KCIIEPUMEHTAJIbHI JOCTiIKeHHs Ha Pi3NYHMX 3pa3Kax; 3aCTOCYBAaHHS [IPOTPaMHOr0
KoMIuiekcy "Mathcad" (mmig yac cTBOpeHHS KOMII'IOTEPHOI IPOrpaMy BU3HAUYEHHS [IapaMeTpiB )KOPCTKOCTI Ta
MIIJHOCTi Ha KPY4€HHSI JOCJIiIPKyBaHUX 3aJ1i300€ TOHHUX €JIEMEHTIB); Pe3yJIbTaTU - BUPIIIEHO 3a/1a4y BU3HAYEHHS

JKOPCTKOCTI Ta MiLIHOCTI IIpU KPy4Y€HHi 3aJ1i300€TOHHUX €JIEMEHTiB KOpOo64acTOro nepepizy 3 HOpMajJlbHUMU



TPillMHAMU; PO3POOJIEHA YMCEIbHO-aHAIITUYHA METOIMKA BU3HAYEHHSI J)KOPCTKOCTI Ha KPYY€HHS! 3aJ1i300€ TOHHUX
€JIEMEHTIB KOPOOUACTOTrO NEPEPi3y 3 HOPMATIbHUMHU TPIlIMHAMU; PO3PO6JIEHA YMCEIbHA METOIMKA BUBHAYEHHS
HJIC 3an1i300€TOHHUX €JIEMEHTIB KOPOOYaCTOro nepepizy 3 HOpMaJbHUMU TPIlIMHAMU 3 YpaxyBaHHSIM HeJIiHIHHUAX
BJIACTMBOCTEN OETOHY; PO3pO06JIEHA iH)KEHEPHA METOIMKA BU3HAYEHHS BHYTPIIIHIX 3yCUJIb B €JIEMEHTaX
KOPOOYaCTOro Nnepepisy, B SKUX KPYTHUI MOMEHT NPUKJIAJIEHUI 10 BEPXHbOI [10JIM1LLi; pO3pO0JIeHa Ta
3aIpPOIIOHOBAHA iH)KeHepHa MeTOIMKa PO3PaXyHKy MIITHOCTi KOpOOYACTUX €JIEMEHTIB 3 HOPMaJIbHUMU TPilllMHAMU,
1110 [103BOJIsSI€E PO3PAax0OBYBAaTU 3a/1i300€TOHHI €JIeMEHTH 3a3HaY€HOTO I1epepi3y 6€3 3aCTOCYBaHHS IPOrPaMHUX
KOMILJIEKCiB; HOBU3HA - BII€PIIE €KCIIEPUMEHTAIbHO OTPUMAaHI 3aJ71€XKHOCTI "KPYTHUM MOMEHT-KYT 3aKpy4yBaHHA"
17151 €JIEMEHTIB KOpO64aCcTOro rnepepizy 3 HOpMaJibHUMU TPilliMHaAMU, aDMOBAHUX T03/I0BXXHbOIO apMaTypOIO;
BIlEeplIe OTPMMAaHi €KCIIEPUMEHTaJIbHI 3aJ1€XKHOCT] PYHHIBHOTO KPYTHOTO MOMEHTY [1JIs1 €JIeMEHTIB KOpOO4YacToro
nepepisy 3 HOpMaJIbLHUMHU TPilllMHAMUY; BIleplie po3po0JIeHa YUCeIbHA METOAMKA BUBHAUEHHSI )KOPCTKOCTI Ha
KPY4Y€HHSI 3a/1i300€TOHHUX €JIEMEHTIB KOPOOUYACTOro Nepepisy 3 HOPMAJIbHUMU TPIlIMHAMU 3 YPAXyBaHHIM
HeJIiHIHYX BIacTHMBOCTE 6eTOHY Ta BUKopucTaHHSIM MCE; Bnepie po3po6sieHi iHKeHepHi MeTOOUKY BU3HAYEHHS
SKOPCTKOCTI Ta MilIHOCTi IIPY KPy4Y€HHI 3a/1i300€ TOHHUX €JIEMEHTIB KOPO64aCTOro Iiepepizy 3 HOpMaJlbHUMU
TpillMHAMY; OTPUMaJIA MOAAIBIINI PO3BUTOK YMCEJIbHO-aHAJIITUYHA METOAMKA BUSHAUYEHHS )KOPCTKOCTI Ha
KPY4Y€HHSI €JIEMEHTIB 3 HOpMaJIbHUMU TPilIUHAMM, SIKa PO3BUHYTA HA €JIEMEHTH KOPO6YaCTOro nepepisy;

BIIPOBA)KEHO - IIpY PO3pO6JI€HHI HOPMAaTUBHUX JOKYMEHTIB, Iif] Yac IPOEKTYBAaHHS Ta Y HaBYaJIbHUI ITPOLIEC.

2. Object of research - reinforced concrete box section elements with normal cracks; goal - development of
methodology for determining the torsional stiffness of reinforced concrete elements with cracks normal to the
box-section elements, the development of engineering methods of calculation of stiffness and strength; methods -
method of computer modeling of structures with the use of software systems that implement the finite element
method (at the time of many studies), the numerical-analytical method using differential equations and methods of
differential and integral calculation (is the development of numerical and analytical methods for determining the
torsional rigidity of reinforced concrete elements with normal cracks), experimental studies on physical samples,
the use of program complex "Mathcad" (in the computer program of determining the parameters of stiffness and
torsional strength of reinforced concrete elements under study); results - solved the problem of determining the
stiffness and the torsional strength of reinforced concrete box section with normal cracks, developed numerical -
analytical method for determining the torsional rigidity of reinforced concrete box section with normal cracks,
developed a numerical method for determination of VAT reinforced concrete box section with normal cracks,
taking into account the nonlinear properties of concrete , developed by an engineering method of determining the
internal forces in elements of box-section, in which torque is applied to the top shelf, developed and proposed
engineering method for calculating the strength of box-like elements with normal cracks, which allows calculation
of reinforced concrete elements of this section without the use of software systems; novelty - first experimentally
obtained dependence of the "torque-twist" for the elements box section with normal cracked reinforced with
longitudinal reinforcement; first obtained experimental dependence of the torque to the destructive elements of
box-section with normal cracks, the first time developed a numerical method for determining the torsional rigidity
of reinforced concrete box section with normal cracks, taking into account the nonlinear properties of concrete
and the use of the finite element method, first developed engineering methods for determining the stiffness and
the torsional strength of reinforced concrete box section with normal cracks, has been further developed
numerical-analytical method for determining the torsional stiffness of the elements of normal cracks, which
developed the elements of box-section; implemented - in development of regulatory documents for the design and
the learning process.
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